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1
ORGANIC LIGHT EMITTING DIODE
DISPLAY PANEL AND METHOD FOR
MANUFACTURING THE SAME

TECHNICAL FIELD

Embodiments of the present invention relate to an organic
light emitting diode display panel and a method for manufac-
turing the same.

BACKGROUND

An organic light-emitting diode (OLED) display panel is
generally formed with a stacked structure of a glass substrate,
an indium tin oxide (ITO) anode, an organic light emitting
layer (emitting material layer), a cathode and so on. The
organic light emitting layer is sandwiched between the ITO
anode, which is thin and transparent, and the metal cathode.
When holes from the anode and electrons from the cathode
combine in the organic light emitting layer, the organic mate-
rial in the organic light emitting layer will be excited to emit
light. Active matrix organic light-emitting diode (AMOLED)
display panels are a kind of OLED display panels. Compared
to conventional liquid crystal display panels, AMOLED pan-
els have characteristics of faster response speed, higher con-
trast, wider viewing angle, etc., and have wide application
prospective.

A conventional manufacturing process for an OLED dis-
play panel may broadly include the following two steps:

1. An active matrix is formed on a substrate.

2. An array of organic light emitting devices is produced
and packaged, wherein the organic light emitting devices
include ITO anodes, a pixel defining layer on the anodes,
organic electroluminescent layers and cathodes.

The organic electroluminescent layers are sandwiched
between the anodes and the cathodes to form a sandwich
structure. The pixel defining layer acts to define the size of
pixels and the anodes, and to ensure insulation between the
anodes and the cathodes.

FIG. 1 is a structurally schematic view showing an active-
region pixel prior to fabrication of a pixel defining layer in
prior art. In the figure, 101a~1015 denote scan lines,
102a~1025 denote data lines, 1054 denotes a driving power
line; 109 denotes a switch transistor; 110 denotes a driving
transistor; 103a denotes an active area, which is formed of a
semiconductor material, such as monocrystalline silicon,
polysilicon, indium gallium zinc oxide (IGZ0), etc.; 104a
denotes a connecting line for connecting the switch transistor
109 and the driving transistor 110; and 106a denotes a trans-
parent electrode. Based on FIG. 1, FIG. 2 is a structurally
schematic view further showing the pixel defining layer. The
region 107a in F1G. 2 is the pixel defining layer within one
pixel, and a region DA in the pixel defining layer is the region
for display in the corresponding pixel.

The material for forming the pixel defining layer is usually
photoresist. The pattern of the pixel defining layer is gener-
ally formed by using a photolithography process in prior art,
and the mask plate used for patterning is generally a mask
plate specifically designed for the pixel defining layer. Mean-
while, during photolithography, one positioning process is
required for precise positioning of the mask plate so as to
form the pixel defining layer accurately.

As can be seen from the above, upon production of the
pixel defining layer in prior art, a specific mask plate is
required and one positioning process is required, and there-
fore the producing flow is relatively complex and the produc-
tion costs are relatively high; moreover, because one position-

10

15

20

25

30

40

45

50

55

60

65

2

ing process is required, yield of display panels can be affected
by precision of the positioning.

SUMMARY

According to embodiments of the invention, there are pro-
vided an organic light emitting diode display panel and a
method for manufacturing the same, which are capable of
simplifying producing flow of the display panel, decreasing
production costs of the display panel, and increasing yield of
the organic light emitting diode display panel.

According to one aspect of the present invention, there is
provided a method for manufacturing a pixel defining layer of
an organic light emitting diode display panel, comprising:

coating a photoresist layer on a transparent substrate with
an active array formed thereon so as to cover the active array,
the active array comprising driving power lines, data lines,
scan lines, and a plurality of pixel units which are defined by
crossing of the scan lines and the data lines, the pixel units
comprising firstelectrodes which are transparent, wherein the
scan lines and at least one kind of lines of the data lines and the
driving power lines are opaque;

performing exposure on the photoresist layer from one side
of the transparent substrate opposed to the photoresist layer,
wherein the scan lines and the at least one kind of lines are
used as a mask plate to prevent exposure of the corresponding
photoresist, so that a photoresist remaining region is formed
by the photoresist layer; and

conducting a development treatment on the photoresist
layer, so that the photoresist outside the photoresist remaining
region is removed and the photoresist in the photoresist
remaining region is retained to form the pixel defining layer.

For example, in the above method, the pixel defining layer
comprises a first pixel defining layer formed of the photoresist
in the photoresist remaining region, and further comprises a
second pixel defining layer.

For example, before coating of the photoresist layer, a
hydrophilic material layer is formed on the transparent sub-
strate with a material which is transparent and has hydrophi-
licity. The photoresist layer comprises a hydrophobic mate-
rial and is coated on the hydrophilic material layer. After the
development treatment, the hydrophilic material layer
exposed outside the photoresist remaining region is further
removed, and a second pixel defining layer constituted by the
remaining hydrophilic material layer is obtained.

For example, in the above method, the material for the
second pixel defining layer is silicon nitride, and the material
for the first pixel defining layer is polyimide.

According to another aspect of the present invention, there
is provided a method for manufacturing an organic light emit-
ting diode display panel, comprising:

forming an active array on a transparent substrate, the
active array comprising driving power lines, data lines, scan
lines, and a plurality of pixel units which are defined by
crossing of the scan lines and the data lines, the pixel units
comprising firstelectrodes which are transparent, wherein the
scan lines and at least one kind of lines of the data lines and the
driving power lines are opaque;

coating a photoresist layer on the transparent substrate;

performing exposure on the photoresist layer from one side
of the transparent substrate opposed to the photoresist layer,
wherein the scan lines and the at least one kind of lines are
used as a mask to prevent exposure of the corresponding
photoresist, so that a photoresist remaining region is formed
by the photoresist layer;

conducting a development treatment on the photoresist
layer, so that the photoresist outside the photoresist remaining
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region is removed and the photoresist in the photoresist
remaining region is retained to form a pixel defining layer;

forming an organic light emitting layer in a pixel region
defined by the pixel defining layer; and

forming a second electrode on the organic light emitting
layer.

For example, in the above method, the pixel defining layer
comprises a first pixel defining layer formed of the photoresist
in the photoresist remaining region, and further comprises a
second pixel defining layer.

For example, before coating of the photoresist layer, a
hydrophilic material layer is formed on the transparent sub-
strate with a material which is transparent and has hydrophi-
licity. The photoresist layer comprises a hydrophobic mate-
rial and is coated on the hydrophilic material layer. After the
development treatment, the hydrophilic material layer
exposed outside the photoresist remaining region is further
removed, and a second pixel defining layer constituted by the
remaining hydrophilic material layer is obtained.

For example, in the above method, the material for the
second pixel defining layer is silicon nitride, and the material
for the first pixel defining layer is polyimide.

For example, in the above method, the first electrodes are
anodes, and the second electrode is a cathode.

According to still another aspect of the invention, there is
provided an organic light emitting diode display panel, which
is manufactured by the above method.

As can be seen from the above, regarding the organic light
emitting diode display panel and the method for manufactur-
ing the same provided by embodiments of the invention, in a
photolithograph process for forming the pixel defining layer,
the scan lines and the data lines (or the driving power lines)
which are opaque function as a mask plate, so that a specific
mask plate is no longer required and moreover a mask posi-
tioning process in prior art is also saved. Thus, it is possible
that the producing flow is largely simplified, production costs
are decreased and yield of products is increased.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to illustrate the technical solution of the embodi-
ments of the invention more clearly, the drawings of the
embodiments will be briefly described below; it is obvious
that the drawings as described below are only related to some
embodiments of the invention, but not limitative of the inven-
tion.

FIG. 1 is a structurally schematic view showing an active-
region pixel prior to fabrication of a pixel defining layer in
prior art;

FIG. 2 is a structurally schematic view showing the pixel
defining layer in prior art;

FIG. 3 is a schematic view showing a manufacturing flow
of a pixel defining layer provided in an embodiment of the
invention;

FIG. 4 is a structurally schematic view showing the pixel
defining layer formed in the embodiment of the invention;

FIG. 5 is a schematic view showing a manufacturing flow
of an organic light emitting diode display panel provided in an
embodiment of the invention.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the invention apparent, hereinafter, the
technical solutions of the embodiments of the invention will
be described in a clearly and fully understandable way in
connection with the accompanying drawings of the embodi-
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ments of the invention. It is obvious that the described
embodiments are just a part but not all of the embodiments of
the invention. Based on the described embodiments of the
invention, those ordinarily skilled in the art can obtain other
embodiment(s), without any inventive work, which should
fall within the scope sought for protection by the invention.

In an OLED display panel according to an embodiment of
the invention, fabrication of a pixel defining layer is carried
out after fabrication of an active array and anodes of pixels is
completed and before an organic light emitting layer is
formed. The active array comprises switch transistors func-
tioning as switch elements of pixels, driving transistors for
driving OLEDs, connecting lines between the switch transis-
tors and the driving transistors, scan lines, data lines, driving
lines, etc.

Regarding a conventional pixel defining layer, a specifi-
cally designed mask plate is generally used for patterning of
the pixel defining layer. However, embodiments of the inven-
tion do not need a specialized pixel-defining-layer mask
plate. Fabrication of the active array has already been com-
pleted prior to fabrication of the pixel defining layer, and the
scan lines, the data lines, the driving power lines, etc. have
already been formed on a substrate. Such a structure is, for
example, the structure as shown in FIG. 1.

In the array substrate according to an embodiment of the
invention, the scan lines and the data lines are disposed so as
to cross each other, for example, the scan lines and the data
lines may be disposed perpendicular to each other; the data
lines and the driving power lines are usually parallel to each
other, and the scan lines and the data lines (or the driving
power lines), perpendicular to each other, separate each pixel
from each other. According to the embodiment of the inven-
tion, these data lines function as a mask plate for the pixel
defining layer, with which the pixel defining layer is pat-
terned, so that a specific mask plate and a positioning process
are no longer required.

Please referring to FIG. 3, a method for manufacturing a
pixel defining layer of an organic light emitting diode display
panel according to an embodiment of the invention may com-
prises the following steps.

Step 31, a photoresist layer is coated on a transparent
substrate with an active array formed thereon, the active array
comprising driving power lines, data lines, scan lines, and a
plurality of pixel units which are defined by crossing of the
scan lines and the data lines, the pixel units comprising first
electrodes which are transparent, wherein the scan lines and
at least one kind of lines of the data lines and the driving
power lines are opaque.

The photoresist is coated on the surface of the active array
on the transparent substrate to cover the active array.

Here, a substrate, such as a glass substrate, a quartz sub-
strate, a plastic substrate or the like, can be used for the
transparent substrate. The scan lines are opaque; and the
driving power lines and the data lines may be both opaque;
alternatively, only one of them is transparent. For example,
the driving power lines are opaque while the data lines are
transparent; or, the data lines are opaque while the driving
power lines are transparent. Regarding the structure shown in
FIG. 1, for each pixel, the driving power line 105 is closer to
the transparent electrode 106a compared to the data line
1025, and thus the driving power line 105 is preferably
opaque.

The above scan lines/driving power lines/data lines, which
are opaque, can be formed with a lighttight conductive mate-
rial, such as Mo, Al, Ti, or the like.

As such, due to existence of the opaque scan lines and the
driving power lines and/or data lines, which cross the scan
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lines and are opaque, a plurality of pixel units can be defined
by such crossing. For example, scan lines and data lines,
which are perpendicular to each other and are both opaque,
cross each other and define a plurality of pixel units.

As shown in FIG. 1, each of the pixel units may specifically
include a first electrode (for example an ITO anode) 1064
which is transparent, and may further include a switch
transistor 109, a driving transistor 110 or other transistor
device(s). However, in the embodiment of the invention, the
specific connection relationship between the switch transis-
tor, the driving transistor, the scan line, the data line and the
driving power line is not limited, and may be a known struc-
ture (for example the structure shown in FIG. 1) or a structure
that will be developed in future, therefore its details being
omitted here.

Step 32, from the side of the transparent substrate opposed
to the photoresist layer, exposure is performed on the photo-
resist layer, wherein the scan lines and the at least one kind of
lines are used as a mask plate to prevent exposure of the
photoresist in correspondence with them, so thata photoresist
remaining region can be formed with the photoresist layer.

Here, the exposure is conducted from the side of the trans-
parent substrate without the coated photoresist, and thereby
the corresponding photoresist is sheltered by utilizing the
opaque characteristic of the data lines and the driving power
lines (and/or the data lines) so as to avoid it from being
exposed. Thus, the photoresist that has not been exposed
forms the photoresist remaining region, and the remaining
region will be retained after development.

Step 33, a development treatment is conducted on the pho-
toresist layer, so that the photoresist outside the photoresist
remaining region is removed and the photoresist in the pho-
toresist remaining region is retained to form the pixel defining
layer.

Here, through the development treatment, the part of the
photoresist which is not sheltered during exposure will be
removed and the photoresist layer in the photoresist remain-
ing region will be retained, so that the retained photoresist
forms a specific structure of the pixel defining layer.

As can be seen, in a photolithograph process for forming
the pixel defining layer according to the embodiment, the
scan lines and the data lines (or the driving power lines) which
are opaque are used as a mask plate, so that a specific mask
plate is no longer required and moreover a mask positioning
process in prior art can be reduced. Thus, it is possible that the
producing flow can be greatly simplified, production costs are
decreased, and yield of products is increased.

In the embodiments of the invention, the pixel defining
layer may be in a one-layered or two-layered structure, and
may also be a compound hierarchy structure comprising a
plurality oflayers. For example, when a two-layered structure
is adopted, different hydrophilic materials may be used, and
the material close to the first electrode, which is transparent,
is transparent. In this case, a method for manufacturing a pixel
defining layer of an organic light emitting diode display panel
according to an embodiment of the invention may includes
the following steps.

Step 41, with a material which is transparent and has
hydrophilicity, a hydrophilic material layer is formed on a
transparent substrate with an active array formed thereon.

Here, the active array comprises driving power lines, data
lines, scan lines, and a plurality of pixel units which are
defined by crossing of the scan lines and the data lines, and the
pixel units comprises first electrodes which are transparent,
wherein the scan lines and at least one kind of lines of the data
lines and the driving power lines are opaque. Silicon nitride
may be specifically used for the hydrophilic material layer,
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and therefore the hydrophilic material layer can be obtained
by covering a layer of silicon nitride on the surface of the
active array of the transparent substrate by way of chemical
deposition.

Step 42, a photoresist layer is coated on the hydrophilic
material layer.

Step 43, from the side of the transparent substrate opposed
to the photoresist layer, exposure is performed on the photo-
resist layer, wherein the scan lines and the at least one kind of
lines are used as a mask plate to prevent exposure of the
photoresistin correspondence with them, so that a photoresist
remaining region is formed by the photoresist layer.

Step 44, a development treatment is conducted on the pho-
toresist layer, so that the photoresist outside the photoresist
remaining region is removed and the photoresist in the pho-
toresist remaining region is retained to form a first pixel
defining layer.

Step 45, the hydrophilic material layer outside the photo-
resist remaining region is removed, and a second pixel defin-
ing layer constituted by the remaining hydrophilic material
layer is obtained. For example, this step is performed by using
wet etching or dry etching with the formed first pixel defining
layer as an etching mask.

The resulted pixel defining layer through the above treat-
ments has a two-layered structure, which comprises the first
pixel defining layer formed by the photoresist in the photo-
resist remaining region and further comprises the second
pixel defining layer constituted by the remaining hydrophilic
material layer, where the first pixel defining layer is located
over the second pixel defining layer. Silicon nitride can be
used as the material for the second pixel defining layer in the
underlying layer, and polyimide can be used as the material
for the first pixel defining layer in the upper layer. Silicon
nitride is hydrophilic while polyimide is hydrophobic. This
structure will be helpful to form a desired thickness distribu-
tion for a hole transportation layer, a hole injection layer or a
light emitting layer of an organic light emitting device in
subsequent procedures.

After coating of the materials of two layers for the pixel
defining layer is completed, an exposure and development
treatment is performed in such a way as the above steps
44~45, and then etching, stripping-off and other process(es)
are performed on materials, thereby completing patterning of
the double-layered pixel defining layer.

With the above method according to the embodiment, the
pixel defining layer is patterned with the lighttight metal lines
in FIG. 1 (such as scan lines, data lines, driving power lines)
as an exposure mask plate. Provided that the metal lines and
devices which are lighttight in FIG. 1 include the scan lines
101~1015, the data lines 102a~102b, the driving power lines
1054, the connecting lines 104a as well as the switch transis-
tors 109 and the driving transistors 110 (i.e., they are all made
of an opaque, conductive material). The pattern constituted
by these metal lines and devices, which are opaque, is collec-
tively denoted by 108 in FIG. 4. In this example, the pattern
108 as shown in FIG. 4 is used as a mask plate, and after
coating of the materials for the pixel defining layer, exposure
is performed from the backside of the substrate. The photo-
resist over the part of the pattern 108 in FIG. 4 is not exposed
and will be left on the substrate after development, while
those parts that lie outside of the pattern 108 are exposed and
the photoresist will be removed after development. In such a
way, the pixel defining layer in the same shape as the pattern
108 is formed on the substrate. In the shape of the pattern 108,
there is a larger closed space 111 where the first electrode
which is transparent is located, and the organic light emitting
layer can be formed over the first electrode in the closed
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space. Thus, the whole area of the first electrode which is
transparent can be used for display, and accordingly, the pixel
unit can be fully utilized.

Application of the invention to fabrication of organic light
emitting diode display panels will be further introduced
below. Please referring to FIG. 5, and according to an embodi-
ment of the invention, there is provided a method for manu-
facturing an organic light emitting diode display panel which
comprises the following steps.

Step 51, an active array is formed on a transparent sub-
strate, the active array comprising driving power lines, data
lines, scan lines, and a plurality of pixel units which are
defined by crossing of the scan lines and the data lines, and the
pixel units comprising first electrodes which are transparent,
wherein the scan lines and at least one kind of lines of the data
lines and the driving power lines are opaque.

Here, the pixel units may further include driving transis-
tors, switch transistors and connecting lines between the driv-
ing transistors and the switch transistors. In the present inven-
tion, the specific connection relationship between the switch
transistors, the driving transistors, the scan lines, the data
lines and the driving power lines is not limited, and may be a
known structure or a structure that will be developed in future,
its details being omitted here. Moreover, material, forming
process and so on regarding the transparent substrate, the
driving power lines, the data lines, the scan lines, the transis-
tors, etc. may be the same as those stated above, and thus will
no longer be detailed here.

Step 52, a photoresist layer is coated on the transparent
substrate. The photoresist is coated on the surface of the
active array so as to cover the active array.

Step 53, from the side of the transparent substrate opposed
to the photoresist layer, exposure is performed on the photo-
resist layer, wherein the scan lines and the at least one kind of
lines is used as a mask plate to prevent exposure of the
photoresist in correspondence with them, so thata photoresist
remaining region is formed by the photoresist layer.

Step 54, a development treatment is conducted on the pho-
toresist layer, so that the photoresist outside the photoresist
remaining region is removed and the photoresist in the pho-
toresist remaining region is retained to form a pixel defining
layer.

Step 55, an organic light emitting layer is formed in a pixel
region defined by the pixel defining layer.

Step 56, a second electrode is formed on the organic light
emitting layer.

Here, the first electrodes may be anodes, and the second
electrode may be a cathode. The first electrodes are made of a
transparent, conductive material, and the second electrode
can be made of a conductive material which is transparent or
opaque.

In the step 55, the organic light emitting layer can be
formed on the substrate through evaporation with a mask
plate, or can be formed by means of ink printing.

Of course, the processes in the steps 41~45 may also be
adopted here to form a pixel defining layer of a two-layered
structure. Details are omitted here.

In the embodiment of the invention, upon formation of the
organic light emitting layer, even if the organic light emitting
layer is deposited in other regions than the first electrodes in
the pixel region, because only first electrodes (such as anode
electrodes) in the pixel region may contact with the organic
light emitting material, the other regions will not emit light
after energizing despite the fact that the organic light emitting
material which does not contact the first electrodes is present
in these regions. Therefore, for simplifying the process, in the
embodiment, the mask may not be used in the step 55 and the
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organic light emitting layer can be directly formed on the
substrate through evaporation.

Finally, according to the embodiment of the invention,
there are further provided an organic light emitting display
panel and its pixel defining layer; the organic light emitting
display panel is manufactured by using the method shown in
FIG. 5, and the pixel defining layer is manufactured by using
the method shown in FIG. 3, their details being omitted here.

The foregoing are merely embodiments of the present
invention. It will be noted that, a number of improvements
and modifications can further be made by those ordinarily
skilled in the art without departing from the principle of the
invention, and these improvements and modifications should
also fall into the protection scope of the invention.

The invention claimed is:

1. A method for manufacturing a pixel defining layer of an
organic light emitting diode display panel, comprising:

coating a photoresist layer on a transparent substrate with

an active array formed thereon so as to cover the active
array, the active array comprising driving power lines,
data lines, scan lines, and a plurality of pixel units which
are defined by crossing of the scan lines and the data
lines, the pixel units comprising first electrodes which
are transparent, wherein the scan lines and at least one
kind of lines of the data lines and the driving power lines
are opaque;

performing exposure on the photoresist layer from one side

of the transparent substrate opposed to the photoresist
layer, wherein the scan lines and the at least one kind of
lines are used as a mask plate to prevent the correspond-
ing photoresist from being exposed, so that a photoresist
remaining region is formed by the photoresist layer; and
conducting a development treatment on the photoresist
layer, so that the photoresist outside the photoresist
remaining region is removed and the photoresist in the
photoresist remaining region is retained to form the pixel
defining layer, wherein the pixel defining layer com-
prises:
a first pixel defining layer formed of the photoresist in
the photoresist remaining region, and
asecond pixel defining layer being an inorganic material
and being formed under the first pixel defining layer.

2. The method claimed as claim 1, wherein the material for
the second pixel defining layer is silicon nitride, and the
material for the first pixel defining layer is polyimide.

3. The method claimed as claim 1, wherein before coating
of the photoresist layer, a hydrophilic material layer is formed
on the transparent substrate with a material which is transpar-
ent and has hydrophilicity;

the photoresist layer comprises a hydrophobic material and

is coated on the hydrophilic material layer;

after the development treatment, the hydrophilic material

layer exposed outside the photoresist remaining region
is further removed, and the second pixel defining layer
constituted by the remaining hydrophilic material layer
is obtained.

4. The method claimed as claim 3, wherein the material for
the second pixel defining layer is silicon nitride, and the
material for the first pixel defining layer is polyimide.

5. A method for manufacturing an organic light emitting
diode display panel, comprising:

forming an active array on a transparent substrate, the

active array comprising driving power lines, data lines,
scan lines, and a plurality of pixel units which are
defined by crossing of the scan lines and the data lines,
the pixel units comprising first electrodes which are
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transparent, wherein the scan lines and at least one kind
of lines of the data lines and the driving power lines are
opaque;

coating a photoresist layer on the transparent substrate so
as to cover the active array;

performing exposure on the photoresist layer from one side
of the transparent substrate opposed to the photoresist
layer, wherein the scan lines and the at least one kind of
lines are used as a mask plate to prevent exposure of the
corresponding photoresist, so that a photoresist remain-
ing region is formed by the photoresist layer;

conducting a development treatment on the photoresist
layer, so that the photoresist outside the photoresist
remaining region is removed and the photoresist in the
photoresist remaining region is retained to form a pixel
defining layer;

forming an organic light emitting layer in a pixel region
defined by the pixel defining layer; and forming a second
electrode on the organic light emitting layer, wherein the
pixel defining layer comprises:
a first pixel defining layer formed of the photoresist in

the photoresist remaining region, and

20

10

asecond pixel defining layer being an inorganic material
and being formed under the first pixel defining layer.

6. The method claimed as claim 5, wherein the material for
the second pixel defining layer is silicon nitride, and the
material for the first pixel defining layer is polyimide.

7. The method claimed as claim 5, wherein the first elec-
trodes are anodes, and the second electrode is a cathode.

8. The method claimed as claim 5, wherein before coating
ofthe photoresist layer, a hydrophilic material layer is formed
on the transparent substrate with a material which is transpar-
ent and has hydrophilicity;

the photoresist layer comprises a hydrophobic material and

is coated on the hydrophilic material layer;

after the development treatment, the hydrophilic material

layer exposed outside the photoresist remaining region
is further removed, and the second pixel defining layer
constituted by the remaining hydrophilic material layer
is obtained.

9. The method claimed as claim 8, wherein the material for
the second pixel defining layer is silicon nitride, and the
material for the first pixel defining layer is polyimide.
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